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Summary 
In the fishery, there is high percentage of fuel costs for the expenses in comparison with other industries and the 
increase in fuel prices has given a serious impact on the business. Rope used in the manufacture of fishing ropes 
is made by twisting fibers, whereby the mechanical properties such as strength and elongation are different. 
Depending on the type of fishing, the size of the fishing net is sometimes up to several kilometers, it is possible 
to improve the fuel consumption if it is possible to reduce the fluid resistance of the rope nets. And it is also 
possible to reduce the number of fishing if it is possible to catch more amount of the fish at one-time. In this 
study, a major objective is the reduction of drag from fluid by applying improvements to fishing gear. In this 
paper, as its initial stages, the basic properties of the fishing gear are investigated by measuring the drag and 
visualizing the flow. 
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⌧ᅾ㸪⁺ᴗࡣ௚ࡢ⏘ᴗ࡜ẚ㍑ࡋ࡚⤒㈝࡟ᑐࡍࡿ⇞ᩱ
㈝ࡢ๭ྜࡀ㧗ࡃ㸪⇞ᩱ౯᱁ࡢ㧗㦐ࡣ⤒Ⴀ࡟῝้࡞ᙳ㡪
ࢆ୚࠼࡚࠸ࡿ㸬ࡲࡓ㸪ⓎἻࢫࢳ࣮ࣟࣝ➼ࡢ⁺ᴗࡢ㈨ᮦ
ࡶ▼Ἔ〇ရࡀከ࠸ࡓࡵ㸪⁺ᴗ⪅ࡣࡉࡽ࡟ࢲ࣓࣮ࢪࢆཷ
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Ἔ⏘ฟᅜࡢ᝟ໃ୙Ᏻ㸪ୡ⏺ࡢᢞᶵ㈨㔠ࡀཎἜᕷሙ࡟ᢞ
ධࡉࢀࡓࡇ࡜࡞࡝㸪」ᩘࡢཎᅉࡀ⤡ࡳྜࡗ࡚࠸ࡿ࡜⪃
࠼ࡽࢀ࡚࠸ࡿ㸬⁺ᴗ⤒㈝࡟༨ࡵࡿ⇞ᩱࡢ๭ྜࡣ㸪2005
ᖺࡣ 10%࠿ࡽ 20%⛬ᗘࡔࡗࡓࡀ㸪㏆ᖺ࡛ࡣ 30%⛬ᗘ࡜
࠸ࢃࢀ࡚࠸ࡿ㸬⁺ࡢ✀㢮࡟ࡼࡗ࡚ࡣ࢚ࣥࢪࣥ࡜ࡣู࡟
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฼⏝ࡍࡿࡢ࡛㸪ࡼࡾ኱ࡁ࡞ᙳ㡪ࢆཷࡅࡿ 1)㸬 
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ᛶࡀ␗࡞ࡿ㸬ᑐ㇟࡜ࡍࡿ㨶࡟ࡼࡗ࡚ࡣ㸪⁺⥙ࡢ኱ࡁࡉ
ࡣᩘ km ࡟ཬࡪࡇ࡜ࡶ࠶ࡾ㸪ࡑࡇ࡟౑⏝ࡉࢀࡿ࣮ࣟࣉ࣭
⁺⥙ࡢὶయ᢬ᢠࢆῶࡽࡍࡇ࡜ࡀฟ᮶ࢀࡤ⁺⯪ࡢ⇞㈝ࢆ
ྥୖࡍࡿࡇ࡜ࡀྍ⬟࡜࡞ࡿ㸬 
⁺ᴗࡢ┠ⓗࡣ㨶ࢆᤕ⋓ࡍࡿࡇ࡜࡛࠶ࡾ㸪1 ᅇࡢ⁺⋓㔞
ࡀከࡅࢀࡤฟ⁺ᅇᩘࢆῶࡽࡍࡇ࡜ࡶྍ⬟࡜࡞ࡿ㸬⁺ᴗ
࡟⏝࠸ࡽࢀࡿ⁺⥙ࡣ㸪༢⣧࡟⁺⯪࠿ࡽ᭥⯟ࡋ࡚࠸ࡿࢃ
ࡅ࡛ࡣ࡞ࡃ㸪⁺⥙ࢆ㐺ษ࡞ᙧ≧࡟㛤ཱྀࡍࡿࡓࡵࡢ࢜ࢵ
ࢱ࣮࣭࣮࣎ࢻ㸦ࢺ࣮࣭ࣟࣝࢻ࢔㸧࡜࿧ࡤࢀࡿ⩼ᆺࢆࡋ
ࡓ⁺ලࡀ౑⏝ࡉࢀ࡚࠾ࡾ㸪ࡑࡢᙧ≧࡟ࡼࡗ࡚⁺⥙ࡢ㛤
ཱྀࡢ௙᪉ࡀ␗࡞ࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ㸬ࡇࡢ࢜ࢵࢱ࣮
࣮࣎ࢻࡢタィࡣ⤒㦂๎࡟ࡼࡾ࡞ࡉࢀ࡚࠾ࡾ㸪ࢩ࢙ࣈࣟ
ࣥࣀࢬࣝࡢࡼ࠺࡞⯟✵ᶵࡢ࢚ࣥࢪࣥ࡟㐺ᛂࡉࢀࡿࡼ࠺
࡞▱ぢࢆ⏝࠸㸪⌮ゎ࡟ⱞࡋࡴタィࡀ࡞ࡉࢀ࡚࠸ࡿሙྜ
ࡶ࠶ࡿ㸬 
ᮏ◊✲࡛ࡣ㸪⁺ල࡟ᨵⰋࢆ᪋ࡋ㸪ὶయ᢬ᢠࡢ๐ῶ㸪
⁺⥙ࡢ㛤ཱྀᙧ≧ࡢไᚚ࡞࡝ࢆ⾜࠸㸪᪂ࡋ࠸⁺ලᙧ≧ࡢ
ᥦ᱌ࢆࡍࡿࡇ࡜ࢆ኱ࡁ࡞┠ⓗ࡜ࡋ࡚࠸ࡿ㸬ᮏሗ࡛ࡣࡑ
ࡢึᮇẁ㝵࡜ࡋ࡚㸪ᅇὶỈᵴࢆ⏝࠸ࡓ࣮ࣟࣉ࣭⩼ࡲࢃ
㸨 ᶵᲔᕤᏛ 
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ࡾࡢ࡞ࡀࢀࡢྍど໬࣭ᢠຊࡢ ᐃࢆ⾜࠺ࡇ࡜࡟ࡼࡾ㸪
ࡑࢀࡒࢀࡢᇶᮏⓗ࡞ᛶ㉁ࢆㄪᰝࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡋࡓ㸬 
㸬ᐇ㦂ᴫせ
ᮏ◊✲࡛ࡣ㸪ᐇ㝿ࡢ࣮ࣟࣉ㸪㔠ᒓ〇୸Წ㸪3 ḟඖ㐀ᙧ
ᶵ࡟ࡼࡾ〇సࡋࡓ࣮ࣟࣉࡢࣔࢹࣝࢆ౑⏝ࡋࡓ㸬ᐇ㝿ࡢ
࣮ࣟࣉࡣ࣏࢚ࣜࢳࣞࣥ〇࡛㸪࡝ࡢ࣮ࣟࣉࡶఝࡓࡼ࠺࡞
᧍ࡾࡢゅᗘ࡛ࡣ࠶ࡿࡀ㸪ᐇ㦂ࡍࡿ๓࡟ྛ࣮ࣟࣉࡢ᧍ࡾ
ࡢゅᗘ࡜⁁ࡢ῝ࡉࢆ ᐃࡋࡓ㸬Ỉᖹ࡟ᑐࡍࡿࢫࢺࣛࣥ
ࢻࡢ᧍ࡾゅᗘࢆD࡜ᐃ⩏ࡋ㸪࣮ࣟࣉࡢ 5 ⟠ᡤ࠿ࡽᖹᆒ್
DAVEࢆ⟬ฟࡋࡓ㸬㛗ࡉࡣ἞ලࡢᖜ࡟ྜࢃࡏ 147mm ~ 150 
mm ࡜࡞ࡗ࡚࠸ࡿ㸬 
୸Წࡣ 5000 ⣔࢔࣑ࣝྜ㔠࡛㸪ᚄཬࡧ㛗ࡉࡣ㸪ᐇ㦂࡛
⏝࠸ࡓ࣮ࣟࣉ࡟ᩘ್ⓗ࡟㢮ఝࡋࡓࡶࡢࢆ౑⏝ࡋࡓ㸬୸
Წࡢ㛗ࡉࡣ 150 mm ࡛࠶ࡿ㸬 
3D ࣔࢹࣝࡣᐇ㝿࡟౑⏝ࡋࡓ࣮ࣟࣉ࡜ᚄ㸪ཬࡧᕳࡁᩘ
ࢆᩘ್ⓗ࡟㏆࡙ࡅࡓ್࡟࡞ࡗ࡚࠸ࡿ㸬ࡇࡢ 3D ࣔࢹࣝ࡜
࣮ࣟࣉ࡟᥃࠿ࡿ㈇Ⲵ࡜㸪ࡑࢀࡽࡢ࿘ࡾࡢὶࢀࢆྍど໬
࡟ࡼࡗ࡚どぬⓗ࡟ẚ㍑ࡍࡿ㸬ࡇࢀࡽࡢᐇ㦂࠿ࡽ㸪ࡓࢃ
ࡳ࡟ࡼࡿὶࢀࡢᙳ㡪ࢆㄪ࡭ࡿ㸬 
ᅗ 1 ࡟౑⏝ࡋࡓᐇ㝿ࡢ࣮ࣟࣉ㸪㔠ᒓ〇୸Წ㸪ࣔࢹࣝ
࣮ࣟࣉࡢ౛ࢆ♧ࡍ㸬 
 
 
(a) ᐇ㝿ࡢ࣮ࣟࣉ㸦I13 mm, DAVE = 27.1°㸧 
 
(b) 㔠ᒓ〇୸Წ㸦I13 mm㸧 
 
(c)ࣔࢹ࣮ࣝࣟࣉ㸦I13 mm, DAVE = 25.9°㸧 
ᅗ 1 ౑⏝ࡉࢀࡓࣔࢹࣝ 
 ὶయ᢬ᢠࡢ ᐃ
ᅗ 2 ࡟ᐇ㝿ࡢ࣮ࣟࣉࢆ⏝࠸ࡓ࡜ࡁࡢᐇ㦂⤖ᯝࢆ♧ࡍ㸬
࡝ࡢᚄ࡟࠾࠸࡚ࡶὶ㏿ 0.4m/s㹼0.5m/s ࢆቃ࡟ࢢࣛࣇࡢ
ഴࡁࡀ኱ࡁࡃ࡞ࡗ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬ࡲࡓ㸪ὶ㏿ࡀ
ୖࡀࡿ࡜࢚࣮ࣛࣂ࣮ࡀ኱ࡁࡃ࡞ࡿഴྥࡀฟ࡚࠸ࡿ㸬ࡇ
ࡢ࢚࣮ࣛࣂ࣮ࡣ ᐃࡉࢀࡓὶయ᢬ᢠࡢ᭱኱್࡜᭱ᑠ್
ࢆ⾲ࡋ࡚࠾ࡾ᣺ື࡟ࡼࡿᙳ㡪ࡀฟ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿ㸬 
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ᅗ 2 ᢠຊࡢ ᐃ⤖ᯝ㸦ᐇ㝿ࡢ࣮ࣟࣉ㸧 
 
ᅗ 3 ࡣ㔠ᒓ〇୸Წࢆ⏝࠸ࡓ࡜ࡁࡢᐇ㦂⤖ᯝࢆ♧ࡍ㸬
୍⯡ⓗ࡞ࡇ࡜࡞ࡀࡽ㸪ྠὶ㏿ࡢ᫬㸪ᚄࡀ኱ࡁࡃ࡞ࡿ࡟
ࡘࢀ࡚ὶయ᢬ᢠࡀ኱ࡁࡃ࡞ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬ࡲࡓ㸪࡝
ࡢᚄ࡟࠾࠸࡚ࡶὶ㏿ࡀୖࡀࡿࡈ࡜࡟ὶయ᢬ᢠࡀ኱ࡁࡃ
࡞ࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡿ㸬 
࡝ࡢᚄࡢ⤖ᯝ࡟࠾࠸࡚ࡶὶ㏿ 0.7 m/s ࠿ࡽഴࡁࡀᛴ࡟
࡞ࡗ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬࢚࣮ࣛࣂ࣮ࡣὶ㏿ 0.5 m/s ࠿
ࡽḟ➨࡟኱ࡁࡃ࡞ࡗ࡚࠸ࡿࡇ࡜࠿ࡽ㸪ᐇ㦂᫬ࡢ἞ලࡢ
᣺ືࡢᙳ㡪ࡀฟጞࡵࡓ࡜⪃࠼ࡽࢀࡿ㸬 
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ᅗ 3 ᢠຊࡢ ᐃ⤖ᯝ㸦㔠ᒓ〇୸Წ㸧 
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ᅗ 4 ࡣ 3 ḟඖ㐀ᙧᶵ࡛〇సࡉࢀࡓ࣮ࣟࣉࡢࣔࢹ࡛ࣝ
ࡢᐇ㦂⤖ᯝ࡛࠶ࡿ㸬୸Წ࡜ྠᵝ࡞⤖ᯝࡀ☜ㄆ࡛ࡁࡿ㸬
ὶ㏿ 0.6 m/s ࠶ࡓࡾ࠿ࡽ࠸ࡎࢀࡢࢢࣛࣇࡶഴࡁࡀ኱ࡁࡃ
࡞ࡾ㸪ὶ㏿ࡀ 0.1 m/s ୖࡀࡿ࡜᢬ᢠ್ࡀ 0.5 N ⛬ᗘୖ᪼
ࡍࡿࡇ࡜ࡀࢃ࠿ࡿ㸬 
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ᅗ 4 ᢠຊࡢ ᐃ⤖ᯝ㸦ࣔࢹ࣮ࣝࣟࣉ㸧 
 
ᅗࡣI13 mm ࡢྛࣔࢹࣝࡢẚ㍑ࢆ♧ࡋ࡚࠸ࡿ㸬ᅗࡼ
ࡾ㸪3 ✀㢮ࡢࣔࢹࣝࡢ᢬ᢠ್ࡢᕪࡣ 0.1 N ࡟‶ࡓ࡞࠸ࡇ
࡜࠿ࡽ㸪᧍ࡾࡸࡓࢃࡳ࡟ࡼࡿᢠຊࡢ㐪࠸ࡣ☜ㄆ࡛ࡁ࡞
࠿ࡗࡓ㸬I20 mm ࡢࣔࢹࣝ㸦ᅗ 6㸧࡛ ࡣ㸪ὶ㏿ 0.4㹼1.0 m/s
࡟࠾࠸࡚ࡣ୸Წࡢ᢬ᢠ್ࡀ୍␒኱ࡁ࠿ࡗࡓ㸬᧍ࡾࡸࡓ
ࢃࡳ࡟ࡼࡗ࡚ὶయ᢬ᢠࡢ㍍ῶࡉࢀࡓྍ⬟ᛶࡀ࠶ࡿ㸬I25 
mm ࡢࣔࢹࣝࡢ⤖ᯝ㸦ᅗ 7㸧࡟࠾࠸࡚ࡶ㸪ὶ㏿ 0.4㹼1.0 m/s
࡟࠾࠸࡚㸪୸Წࡢ᢬ᢠ್ࡀ୍␒኱ࡁ࠿ࡗࡓ㸬ࡲࡓ㸪ὶ
㏿ࡀୖࡀࡿ࡟ࡘࢀ㸪୸Წ࡜௚ࡢ஧ࡘࡢࣔࢹࣝ࡜ࡢ᢬ᢠ
್ࡢᕪࡶ኱ࡁࡃ࡞ࡗ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬 
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ᅗ 5 ␗࡞ࡿࣔࢹ࡛ࣝࡢẚ㍑㸦I13 mm㸧 
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ᅗ 7 ␗࡞ࡿࣔࢹ࡛ࣝࡢẚ㍑㸦I mm㸧 
 
 ὶࢀࡢྍど໬
ὶࢀࡢྍど໬ࡣ㸪㧗㏿ᗘ࣓࢝ࣛ㸦Photron, FASTCAM 
Mini AX-50㸧㸪࣮ࣞࢨ࣮Ⓨ⏕⿦⨨㸦Laser Quantum, CW 
Laser elite㸧ࢆ⏝࠸࡚⾜ࡗࡓ㸬Ỉᵴ࡟ࣔࢹࣝࢆᅛᐃࡋ㸪
Ỉ୰࡟ᩓᕸࡋࡓࢺ࣮ࣞࢧ㸦ࢼ࢖ࣟࣥ⢏Ꮚ㸪ᖹᆒᚄ 10 Pm㸧
࡟࣮ࣞࢨ࣮ࢩ࣮ࢺࢆ↷ᑕࡋ㧗㏿ᗘ࣓࡛࢝ࣛ᧜ᙳࡋࡓ㸬
ࡑࡢ⏬ീࢆࢯࣇࢺ࢙࢘࢔㸦す⳹ DI, Koncerto II㸧ࢆ⏝࠸
PIV ฎ⌮ࡋ 2)㸪ྛ ࣔࢹࣝࡢ࿘ࡾὶࢀཬࡧᚋὶࡢྍど໬ࢆ
⾜ࡗࡓ㸬ᐇ㦂ࡢᴫ␎ࢆᅗ 8 ࡟♧ࡍ㸬 
౑⏝ࡋࡓࣔࢹࣝ㸪᮲௳ࡣὶయ᢬ᢠࡢ ᐃ࡜ྠᵝ࡛࠶
ࡿ㸬 
ᮏᐇ㦂࡛ᚓࡽࢀࡓྍど໬ࡢ⤖ᯝࡢ୍౛ࢆᅗ 9㸪ᅗ 10
࡟♧ࡍ㸬 
ᅗ 9 ࡣὶࢀሙࡢ▐᫬್ࢆゎᯒࡋࡓ⤖ᯝ࡛࠶ࡾ㸪ࡑࢀ
ࡒࢀࡢ≀యࡢᚋὶ࡟࠾࠾ࡁ࡞࠺ࡡࡾ㸪 ࡀ࡛ࡁ࡚࠸ࡿ
ࡇ࡜ࡀ☜ㄆ࡛ࡁࡿ㸬 
－ 63 －
 
ᅗ 8 ྍど໬⿦⨨ࡢᴫ␎ 
 
ᅗ 10 ࡣὶࢀሙࢆ᫬㛫ᖹᆒࡋࡓ⤖ᯝ࡛࠶ࡾ㸪㔠ᒓ〇୸
Წࡢᚋὶࡣୖୗ᪉ྥ࡟࡯ࡰᑐ㇟࡛࠶ࡾ㸪୍⯡ⓗ࡟▱ࡽ
ࢀࡿ෇ᰕᚋὶࡢᵓ㐀࡜ྠࡌ࡛࠶ࡿ㸬ᐇ㝿ࡢ࣮ࣟࣉࡸࣟ
࣮ࣉࣔࢹࣝࢆ౑⏝ࡋࡓሙྜ㸪᫬㛫ᖹᆒࢆ᪋ࡋࡓὶࢀሙ
࡟࠾࠸࡚ࡶὶࢀ࡟೫ࡾࡀぢࡽࢀ㸪3 ḟඖࡢᵓ㐀ࢆ᭷ࡍࡿ
ࡇ࡜ࡀᙳ㡪ࡋ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬  
௒ᅇࡢᐇ㦂࡛ࡣ࠶ࡿ௦⾲ࡍࡿ㠃ࢆ 2 ḟඖ PIV ࡟ࡼࡾ
ゎᯒࡋ࡚࠸ࡿࡓࡵ㸪ࡇࡢ⤖ᯝࡔࡅ࡛ὶయ≉ᛶࢆㄽࡌࡿ
ࡇ࡜ࡀฟ᮶࡞࠸㸬3 ḟඖⓗ࡞ὶࢀࡢゎᯒࡸ㸪ዟ⾜᪉ྥ࡟
᧜ᙳ㠃ࢆ⛣ືࡉࡏࡿࡇ࡜࡟ࡼࡾ㸪ࡉࡽ࡟ヲ⣽࡞ゎᯒࡀ
ྍ⬟࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬 
㸬⤖ゝ
ᮏ◊✲࡛ࡣ㸪࣮ࣟࢻࢭࣝࢆ⏝࠸࡚ὶయ᢬ᢠࡢ ᐃ㸪
PIV ἲࢆ⏝࠸ࡓὶࢀࡢྍど໬ཬࡧゎᯒࢆ⾜࠸㸪ᐇ㝿ࡢࣟ
࣮ࣉ㸪3D ࣔࢹࣝࡢ࣮ࣟࣉ㸪୸Წࢆẚ㍑ࡋὶయ≉ᛶࡢㄪ
ᰝࢆ⾜࠸㸪ḟࡢ▱ぢࡀᚓࡽࢀࡓ㸬 
(1) ὶయ᢬ᢠࡢィ ࡼࡾ㸪᧍ࡾࡸࡓࢃࡳࡢ᭷↓࡛ὶయ
᢬ᢠࡀῶࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡓ㸬 
(2) ὶయ᢬ᢠࡢィ ࡼࡾ㸪ྛ ࣔࢹࣝࡢὶయ᢬ᢠࡢᕪࡣ
1.0 N ௨ୖ࡞࠸ࡇ࡜࠿ࡽ㸪᧍ࡾࡸࡓࢃࡳࡢὶయ᢬
ᢠ࡬ࡢᙳ㡪ࡣᑠࡉ࠸ࡇ࡜ࡀ☜ㄆ࡛ࡁࡓ㸬 
(3) ྍど໬ᐇ㦂ࡼࡾ㸪᧍ࡾࡸࡓࢃࡳ࡟ࡼࡗ࡚ࣔࢹࣝࡢ
࿘ࡾࡸᚋὶࡢὶࢀࡀኚ໬ࡍࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡓ㸬 
ᩥ⊩
1) ᖹᡂ 20 ᖺᗘ㸪໭ᾏ㐨Ỉ⏘ⓑ᭩ ໭ᾏ㐨Ỉ⏘ᴗ࣭⁺
ᮧࡢࡍࡀࡓ 
2) ྍど໬᝟ሗᏛ఍⦅㸸PIV ࣁࣥࢻࣈࢵࢡ㸪᳃໭ฟ∧ᰴ
ᘧ఍♫㸪2013㸬 
ᅗ 9 ㏿ᗘ࣋ࢡࢺࣝࡢ▐᫬್㸦U =1.0 m/s, I =13 mm㸧 
(a) Actual rope (b) Modeled rope (c) Circular cylinder
ᅗ 10 ㏿ᗘ࣋ࢡࢺࣝࡢ᫬㛫ᖹᆒ್㸦U =1.0 m/s, I =13 mm㸧 
(a) Actual rope (b) Modeled rope (c) Circular cylinder
－ 64 －
